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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

REPLY TO

ATTENTION OF: NOV 14 190

NEDED-E

Honorable Edward J. King
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts

Dear Governor King:

Inclosed is a copy of the Lynde Brook Reservoir Dam (MA-00990-Dam) and
(MA-01290-East Dike) Phase I Inspection Report, which was prepared
under the National Program for Inspection of Non-Federal Dams. The
report is based upon a visual inspection, a review of past
performance, and a preliminary hydrological analysis. A brief
assessment is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Lynde Brook Reservoir Dam and East Dike would likely
be exceeded by floods greater than 13 percent of the Probable Maximum
Flood (PMF), the test flood for spillway adequacy. Our screening
criteria specifies that a dam of this class which does not have
sufficient spillway capacity to discharge fifty percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the
dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if

f applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

*It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided.

. . . 7
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NEDED-E
Honorable Edward J. King

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I

request that you keep me informed of the actions taken to implement
=Z these recommendations since this follow-up is an important part of the

non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-

mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the

.m owner of the project, City of Worcester, Mass.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, thirty

days from the date of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for the cooperation extended in

carrying out this program.

Sincerely,

WILLIAM/ . HODGSON, ,

Colonel, Corps of Engineers
Act in( Division Engineer

p
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NATIONAL DAM INSPECTION PROGRPAM

PHASE I INSPECTION REPORT

Identification No.: MA 00990
Name of Dam: Lynde Brook Reservoir Dam

• Town: Leicester
County and State: Worcester County, Massachusetts
Stream: Lynde Brook
Date of Inspection: 16 April 1980

S

BRIEF ASSESSMENT

Lvnde Brook Reservoir Dam, constructed in 1876, is an earth embankment about 58
ft. high, 500 ft. long and hasamasonry core wall. The left abutment of the dam

appears to be a manmade promontory. This promontory also serves as the right
abutment of a 1,050 ft. long, 14.5 ft. high dike located east of the dam. The
dike also has a masonry core wall. The upstream slopes of both embankments are
random rock riprap. The crest and downstream slopes are grass covered. There are

two outlet facilities for the reservoir; a submerged intake tower at the dam and
a gate house at the dike. The reservoir can be drawn down by means of a 24 in.

dia. blowoff pipe at the main dam.

The reservoir is about 4,700 ft. long and the surface area of the pond at spillway
crest is about 124 acres. The drainage area above the dam is about 2.80 sq. mi.
(1,795 acres), the maximum storage to top of dam is about 2,737 acre-ft., and the

r height of the dam is about 58 ft. Based on height and storage, the size classifi-
cation is intermediate. A breach of the dam would domage 21 homes, seven commer-
cial establishments, three mill complexes, a state route, several other roadways
and potentially cause the loss of more than a few lives. Therefore, the dam has
been classified as having a high hazard potential. Based upon the guidelines, the
recommended test flood is a full PMF (4,970 cfs).

The routed test flood outflow (4,350 cfs) would overtop the dam by about 1 ft. The
spillway can pass about 560 cfs or about 13 percent of the routed test flood outflow
without overtopping the dam.

The dam is judged to be in generally good condition structurally, however the over-

all rating must be fair due to spillway inadequacy. There is minor seepage at two

locations along the downstream toe. The dike is also judged to be in good condition.

There was no evidence of seepage along the downstream slope of the dike. Both the

dam and dike, as well as the outlet facilities, are kept in good working condition.

Within one year after receipt of this Phase I Inspection Report, the owner, the City

of Worcester, should retain the services of a registered professional engineer and

implement the results of his evaluation of the following: (1) a detailed hydro-

logic-hydraulic investigation to assess further the potential for overtopping and

the adequacy of the spillway; (2) a yearly evaluation of the seepage at the down-

steam toe of the dam; (3) investigate possible relocation of gate controls to up-

stream side of embankment; and, (4) whether spillway discharge channel modifica-

tions are required to forestall possible overtopping of the walls.



The -wner should also implement the following operating and maintenance measures:
(1) develop a formal surveillance and downstream emergency warning plan including
round-the-clock monitoring during periods of heavy precipitation; (2) institute

F procedures for an annual technical inspection of the dam and its appurtenant
structures, including the minor seepage; and, (3) prepare a copy of the dam out-
let control plan.

i U.

Peter B. Dyson
Projjct Manager

PETER \

S DYSON
~No. 18452

IS/
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines

for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, \Washington,
D.C. 20314. The purpose of a Phase I Investigation is to identify expeditiously

* those dams which may pose hazards to human life or property. The assessment of

the general condition of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topographic mapping, sub-

surface investigations, testing, and detailed computational evaluations are be-
-* yond the scope of a Phase I investigation; however, the investigation is intended

to identify any need for such studies.

in reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection
along with data available to the inspection team. In cases where the reservoir

was lowered or drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and con-

stantly changing internal and external conditions, and is evolutionary in nature.

It would be incorrect to assume that the present condition of the dam will con-

tinue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe con-

ditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test Flood

is based on the estimated "Probable Maximum Flood" for the region (,reatest
reasonably possible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway will not pass
the test flood should not be interpreted as necessarily posing a highly inade-

quate condition. The test flood provides a measure of relative spillway capa-
city and serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general ccndition
and the downstream damage potential.

The Phase I Investigation does not include an assessment of the need for fences,
gates, no-trespassing signs, repairs to existing fences and railings and other

items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for com-

pliance with OSPA rules and regulations is also excluded.
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? he sibmeroed Lnke tower is a : -3 ft. below the :ooS :,D :am. r "
.st:=e. orat-e serv-es as th.'e tOO :t toei mascnrv~ str-uturt. xi e talets to3 tw.o x'<c' -

.D LOs are dcat toe sottom or toe Ant'e tower. A dciri ut 1 et lipe oriainai :Ai s.
ac its i:ilet ct te sottam or the intake tower; however, this ni has been ex-te de at- '. Ie '-o ::)

tended troun the Lntake tower and up into the reservoir to serve as a blowoff

or mud pie. All three outlet olses 3re 24 in. di:. and have their inverts about

-2 f. below the too of dam.
hese three outlet ciDes are .carried under the dam via a stone box vert and

emer a e into a sate. house located at the _dwns-ream toe of the dam. In the brick

gzate house toere are manual gate valves and stems for controlling outflows. The

right and center outlet pipes provide water for the municipal water supply system

and cannot be used For reservoir draw'down. A crik1 chlorination house is located

about 73 ft. downstream of the gate house. From here chlorine is added to the

municinal water system. The left outlet pipe serves as the blowoff or mud sire and

outlets through a rubble masonry headwaiL about 2,C ft. downstream or toe ga e hoc se.

A ll three ou tlet i re ; re re orted to be in god w. r in : condition (se .. en d :•:

h-to ';os. LI, 13 & 1-4).

A 4ate house is located about 130 ft. right of the left abutment or toe east dise

and is accessed by an aporoximately 35 ft. lang catwalk, trm the crest Of toe cike.

There is only one outlet pipe from the granite ashlar masonry gate house on the dike.

This 30 in. dia. pipe is controlled by a slide gate in the gate house and flows into

the municipal water supply system. The slide gate is reported to be in working con-

dition (see Appendix C, Photo No. 12). The invert of the pipe is about 22 ft. below

top of dike. In general the outlet facilities appear to be well maintained and in

good working order.

d. Reservoir Area. The reservoir behind the dam and dike is an impoundment

of Lynde Brook. The shoreline upstream of the dam and dike is in excellent condi-

tion with no evidence of slides, movements or distress. A 24 in. dia. aqueduct

carries excess runoff from toe Kettle Brook Reservoirs to Lvnde Brook Reservoir.

e. Downstream Channel. At the downstream en or the soillwav Thute and where

the blowoff pipe headwalL is located, there is heavy rock riprap. From this ooi

Lynde Brook flows through a steep narrow valley section for about 2,300 ft. before

reaching State Route 9. At Route 9 the valley widens and flattens, and there are

numerous residential and commercial buildings in this area. About 600 ft. below

Route 9, Lynde Brook flows into Smiths Pond and Dam. Beyond Smiths Pond Lvnde Brook

s <nown as Ket-_le Brook and it follows a relativel': narrow ravine for a distance of

about 2,49( ft. Beyond this Point the channel begins to widen and about 3 miles

ownstram l. te cam it flows into Stoneville Pond (see Acoendix D, Drawing D-20) .

3.2 valuat ion

En general, the visual inspection adequately revealed key characteristics of toe dam

as the ma,; relate to its stability and inteo7rity, permitting an assessment to be

mace of :oose features affecting the safety of the structure. Minor seepage was

noted from two areas along the downstream toe of the dam. No seepage was evident

alon- toe dcwnstream slope of the dike. The crest and downstream slope of the dam

and dike are well maintained. The outlet facilities all appeared to be ti good work-

ln condition. Dow-nstream con-rol or the outlet gates is not advisable iue to a

contiojous head in the conduit beneath the embankment. The ssilwav training walls

are -n 4ood repair. The downstream Spillway Aischarge channel tra nng walls are

ww and may be overtopped during -periods or nigh fiow. Tr rhes reasons the

Sam and Dike were judged tc be o fair condition.

9



4. .4...

SECTION 3 - VISUAL INSPECTION

3.1 Findangs

a. General. The visual inspection of Lynde Brook Reservoir Dam took place
on 16 April 1980. On that date the water level was just below the spillway crest
and wave action was causing it to slightly lap over the crest. There was no evi-
dence of major problems, but there is minor seepage at two locations downstream

S of :he dam. The dam and dike are judged co be in good physical condition.

b. Dam. Lvnde Brook Reservoir, an impoundment of Lvnde Brook, consists of
a dam, dike, spillway and outlet facilities. It provides storage for excess run-
off from other reservoirs and is operated by its owner, the Worcester Water Dept.,
in conjunction with these other reservoirs as a municipal water supply facility.

t ' cam :s an earth embankment with a masonry core wall. it is about 500 ft.. IDna,
33 ft. g'h and has a crest width of about 50 ft. The crest and 2- horizontal to
1 vertical downstream slope are grass covered and well maintained. The upstream
slope is of random rock riprap (see Appendix C, Photo Nos. 1 & 2). The left abutment
is a promontory which appears to be man-made, between the dam and the dike located

east or the dam (see Appendix B, Sketch Plan pg. 3-1). The reservoir rim along the
left abutment is random rock riprap and the crest of the abutment is sodded. A paved
access road to reservoir outlet facilities is located across the crest of the abut-
ment about 300 ft. from the reservoir rim. At the downstream toe of the junction of
the dam and left abutment there is a minor seep estimated to be about 0.1 gpm. This
seepage apparently passes under the access road, as there is a soft wet area to the
left of the roadway (see Appendix C, Photo No. 7). There is another seepage area
at the downstream toe of the dam about mid-dam and its flow is estimated to be less
than 0.1 zvm. Both seeps are discharcino clear colorless water (see Appendix C,
Photo Nos. 5 6). In general the dam embankment is in good condition.

Dike. The dike is also an earth embankment with a masonry core wall. It is
about 1,05,0 ft. long, 14.5 ft. high and has a crest width of about 42 ft. The crest
and L 2,,3 horizontal to I vertical downstream slope are grass covered and well main-
tained. The urstream slope is of random rock riprap. At the time of the inspection
there vas no evidence of seepage along the dike. In general the dike is in excellent
condition (see Appendix C, Photo Nos. 3 & 4).

Apourtenant Structures. The spillwav for the facility is located at the
right abutment of the dam. The spillway has a net crest length of 23.8 ft. between
grouted ashlar masonry training walls. An 8 in. high steel angle iron serves as
the fixed crest. The top of dam is 3.5 ft. above the spillwav crest. The upstream
a:oroach aDpron is paved with concrete grouted riprap. The 7 horizontal to 1 vertical
iownstreim svillwav channel converges from the 28.8 ft. wide spillway crest to about
16 ft. just downstream of the crest. it has 2.5 ft. high mortared rubble masonry
training walls and is paved with concrete grouted riprap. At the end of the 345 ft.
long spillwav zhute there is heavy random rock riprap. The spillway is in generally
good _ccdtin (see Appendix C, Photo Nos. 3, 9 & 10).

There are two outlet facilities for Lvnde Brook Reservoir. A submerged intake tower
is located about 2C0 ft. left of the right abutment of the dam and about 50 ft. up-
strea:m t-:e crest af the dam.

.3



SEc=lou 2 -EN 7 EERI'N DATA1

2.1 Design Data

The oni; fata recovereccocrnn the deinof the dIam or aDcurt:enanzes are tn-e
tne .La found in Appendix~ B and a Plan of the darm's outlet controls. o oy

'f ths Ilan iS no0C ilue in this report, as the cnmlv knon zop'. is s~~~
:astenad t-o *a -iall inside the --blorinati-n2 .hou1-se at the toe of the dam.

2.2 Construction Data

'io record-s Jr c-orresoondence re -arding construction o f the dam *navebenrcvrd

No records or correspondence re,4ardi ng past operation of the dam have been e
covered. The only known operating records appear to be those of the chloiatn
process and the recording of water levels. These records are maintained on a
daily basis and are stored in the Worcester City Hall.

-. 7valuation o,:at

a. A,:ailability. Since no engineering data is av7ailable, it is not 7ossible
to Make an assessment of the safety of the darn. The basis of the information Pre-
sented in this report is prin cipally the visual observations of the inspection team.

b. Adequacy. The lack of in-depth engineering data did not allow for a defini-
tive review. 7'herefore, the adequacy of this dam could not be assessed from the stand-
Pcint ofz reviewing de sian and construction data, but is based primarily on visual i-n-
specticon, Das t performance hnistory and sound engineering Judgement.

C. i . alidity. Not applicable
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(3) Height - 57.7 . 14.3 ft.

(4) 7 Width 5 ft " ft.

(5) Side Slooes - Downstream: H Downstream: 1 23 . to I V.
to 1 V. Vostream: Unknown Upstream: Unknon

(6) Zoning - Unknown Unknown

(7) Impervious Core - Masonry Core W4all Masonry Core W.al!

(.3) Cutoff - Unknown Unknown

(9) Grout curtain - Utnknown Unknown

h. Diversion and Regulating Tunnel - M1ot Applicable

i. Spillway

(i) Type - Ashlar and rubble masonry with mortared joints, wasteway

(2) Length of weir - 29.8 ft.

(3) Crest elevation (with angle iron sill) - 824.0

(4) Gates - None

(5) U/S Channel - Reservoir

(6) D/S Channel - Converging, 16 ft. wide rubble masonry, with mortared

joints wasteway

j. Regulating Outlets

(1) Invert - Elev. 734.3

(2) Size - 24 in. circular, leading to 18 in. square, leading to 40 in. circular

(3) Description - 24 in. cast iron pipe, leading to 43 in. sq. stone box culvert,
leading to 40 in. cast iron pipe

(4) Control Mechanism - Hand operated 24 in. inline gate valve.

(5) There are two 24 in. dia. pipes from the dam gate house and a 30 in. dia.

pipe from the dike gate house. All of these pipes feed into the closed
water supply system for the City and therefore could not be used as a means

or low level withdrawal.



(4) Recreation pool - Not Applicable

(5) Full flood control pool - Not Applicable

(6) Spillway crest - 824.0

(7) Design surcharge (Original Design) - Unknown

(8) Top of dam - 827.35
Top of dike - 827.35

* (9) Test flood surcharge - 828.28

d. Reservoir (Length in Feet)

(1) Normal pool - 4,700

(2) Flood control pool - Not Applicable

(3) Spillway crest pool - 4,700

(4) Top of dam - 5,000

(5) Test flood pool - 5,020

e. Storage (acre-feet)

(i) Normal pool - 2,300

(2) Flood control pool - Not Applicable

(3) Spillway crest pool - 2,300

(4) Top of dam - 2,737

(5) Test flood pool - 2,870

Reservoir Surface (acres)

(1) Normal pool - 124

(2) Flood control pool - Not Applicable

(3) Spillwav crest 124

%) Top of dam - 138.5

5 Test flood pool - lA2.5

g. Dam Dike

i) Type - Earth Till Earth Fill

(2) Length - 500 ft. 1,050 ft.



of other reservoirs, is located in a drainage area that is immediately west of

the Lynde Brook Pond Dam drainage area and an aqueduct that drains toward Lynde
Brook Reservoir connects the two reservoirs.

b. Discharze at Damsite

(1) Outlet Works Conduit. Low level discharge from Lynde Brook Reservoir
Dam is Drovided by a 24 in. dia. outlet pipe which extends from inside the reser-

voir to a gate house located on an earth bench at the toe of the dam. Flows in
the pipe are regulated by a 24 in. gate valve in the gate house. Just downstream
of the gate house the 24 in. dia. pipe makes a 90 degree bend to the left and a
short distance from this point the 24 in. dia. line discharges into an old 48 in.
square stone box conduit, which in turn discharges into a 40 in. dia. cast iron
pipe emptying into Lynde Brook at the toe of the dam. At the gate house, the
invert of the discharge pipe is about 785(±) ft. NGVD. The waste pipe would be
capable of discharging about 61 cfs when the control valve was wide open and the
reservoir water surface level was at the top of the dam. There are two other 24

in. di. pipes and gate valves. These pipes however connect directly into the

zitv water supply system and are not capable of low level withdrawal.

(2) Maximum Known Flood at Damsite. No records are available of flood inflows
into Lynde Brook Reservoir, nor of spillway releases and surcharge heads during such
inflows.

(3) Ungated Soillwav Capacity at Top of Dam. The ungated spillway capacity at
top of dam. elevation 827.35, is 560 cfs.

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated sillway

capacity is 330 cfs at test flood elevation 328.3.

(5) Gated Spillway Capacity at Normal Pool Elevation. Not applicable.

[) ,ated Spillway Capacity at Test Flood Elevation. Not applicable.

(7) Total Sillwav Capaci:- at Test Flood Elevation. The total spillway Capacity
at test flood elevation 823.3 is the same as (4) above, 330 crs.

(:3) Total Project Discharze at Top of Dam. The -tal project discharge at to-

of dam, elevation 827.33 ft., is 620 cfs.

(9) Total Project Discharge at Test Flood Elevation. The total proiect discharze -

at test flood is 4,350 cfs at elevation 328.3.

. c. Elevation (Ft. N.G.V.D.) -

S(1) Streambed at toe of cam -763.7-

2) Bottom of cutoff - Unknow

3) Maximum tailwater - Unknown



D0 and 70 homes, 6 commercial establishments, a school and a church would be
severely flooded by the breach discharge. Depths of flooding would range
between i and 9 Ft.

In accordance with the Recommended Guidelines for Safety Inspection of Dams,
Lynde Brook Reservoir has therefore been classified as having a high hazara
potential, since failure of either the dam or dike wou .d cause serious damage
to homes, industries, commercial establishments and highways, with the potential
for the loss of more than a few lives.

e. O'.,naership. Lvnde Brook Reservoir Dam is ow-ned by the City of Worcester,
Mass.

4. Operator. The operator of the dam is Mr. Ken Starbard, Superintendent,

Worcester Water Dept., Worcester, Mass. Telephone (413)829-4811.

g. Purpose of Dam. Lynde Brook Reservoir Dam is operated in conjunction with

other water storage facilities for providing municipal water supplies to the City of

Worcester.

h. Design and Construction History. Lynde Brook Reservoir and Dam was con-
structed in 1876. A wood and earth dam said to have been constructed by local

Indians previously existed at the site and its submerged remnants are located just

upstream of the present dam.

The present dam was designed by Wm. J. McAlpine, Consulting Engineer. Copies of
two of the original plans of the dam and dike can be found in Appendix B. There

1 is also a copy of a third plan dated 1897 showing a cross-section through the dike
and gate house. There also exists a plan of the outlet facilities of the dam,
downstream gate house and chlorination house piping system. This plan is securely
fastened to an inside wall of the chlorination house. A sketch copy of it is
included in Appendix B.

i. Normal Operating Procedure. There are no written operating procedures for
the facility. The reservoir is utilized as a storage facility for excess runoffs
from other reservoirs. It is connected to Kettle Brook Reservoir No. 1 immediately
upstream via a 24 in. dia. gravity feed conduit (see Location Map, page IV). The
only operating devices are the gates and valves associated with the gate house
structures. The grass on the crests and downstream slopes is cut periodically and
the spillway training walls and chute are repaired as necessary.

1.3 Pertinent Data

a. Drainage Area. The drainage area contributing to Lynde Brook Reservoir
encompasses a total of about 2.80 sq. mi. (1,795 acres), of which 124 acres are
occupied by the reservoir. The longest circuitous stream course leading to the
dam is about 3.71 miles long with an elevation difference of about 391 ft., or
at a slope of about 105 ft. per mile. The drainage area has a length of about
3.5 miles and has an average width of about 0.9 miles. The basin consists of both
open fields and forested areas with housing developments located in the very upper
reaches of the drainage area. Southwick Pond is also situated in the upper reaches
of the drainage area and nearly all of the Worcester Municipal Airport is located
near the midpoint of the area. Kettle Brook Reservoir No. 1, the last in a series

3.1



Lynde Brook Reservoir is connected to a series of other reservoirs via a 24 in.
dia. aqueduct (see oage IV). The facility is used to store excess runoff from

the other reservoirs.

(2) Descriotion of East Dike. A 1,050 ft. long and about 14.5 ft. high
dike connects the left abutment of the dam with the northern reservoir rim. This
dike has a crest width of about 42 ft. and a downstream slope of about 1 2/3

horizontal to 1 vertical, both of which are sodded. The upstream slope is of
random rock riprap. The drawings in Appendix B indicate that the dike has a
masonry core 'all, hcwever, the elevation is unknown.

(3) Spillway. The spillway for Lynde 3rook Reservoir Dam is located at the

ight abutment of the dam. It has a crest length of 28.3 ft. between the grouted
ashlar masonry training walls. An 3 in. high steel angle iron serves as the fixed
crest. The top of dam is 3.5 ft. above the spillway crest. Both the upstreamapproach channel and iotwstream discharge channel are paved with concrete grouted

riprap. The downstream channel converges from about 23.3 ft. to about 16 ft. just
downstream or the crest. It has 2.3 ft. high rubble masonry: training Walls and a
slcoe of 7 horizontal to I vertical. At the end of the 3'5 ft. long channel there
is heavy rock riprap.

(4) Outlets. There are two outlet facilities for Lvnde Brook Reservoir. A
S.

40 submerged intake tower is located about 200 ft. left of the riht abutment of the

dam and about 50 ft. upstream of the crest of the dam. The submerged intake tower

has three 2, in. dia. cast iron outlet pipes with the inverts located about 42 ft.
below the top of dam or about elevation 785(+). These three pipes are carried
under the dam in a stone box culvert and enter into a gate house located at the
downstream toe of the dam. The lexel of the top of the inlet tower is unknown.
In the gate house there are manual gate valves and stems for controlling outflows.
The right and center pipes provide water for the municipal water supply system and
cannot be used for reservoir drawdown. A chlorination house located about 75 ft.
downstream of the gate house provides chlorine treatment to the discharge from these
two outlet pipes. The left outlet pipe is used as a mud pipe or blowoff pipe. It
outlets about 200 ft. downstream of the gate house through a rubble masonry headwall.
All gates were reported to be in operating condition.

A gate house is located about 130 ft. right of the left abutment of the east dike
and is accessed by an approximately 35 ft. long catwalk from the crest of the dike.
There is only one outlet from the gate house at the dike. A 30 in. dia. pipe
carries flows from the gate house under the dike into the municipal water supply

* system. Outflows are controlled by a manual slide gate reported to be in operating
condition. The invert is estimated to be at about elevation 305 (±).

c. Size Classification. Lvnde Brook Reservoir Dam has a hydraulic height of
about 53 ft. above downstream river level, and impounds a normal storage of about

2,300 acre-ft. to spillway crest level and a maximum of about 2,737 acre-ft. to
* top of dam. In accordance with the size and capacity criteria given in Recommended

Guidelines for Safetv Insoection of Dams, the project falls into the intermediate

category on the basis of height and storage and is therefore classified accordingly.

d. Hazard Classification. A breach failure analysis was performed in the
event of either a dam or dike failure at Lynde Brook Reservoir. In the initial
impact area below the dam it is estimated that about 20 homes, 7 commercial
establishments and 3 mill complexes would be severely flooded by the breach dis-
charge. In the initial impact area below the dike it is estimated that between

-2-



PHASE I INSPECTION REPORT

LYNDE BROOK RESERVOIR DAM MA 00990

I SECTION 1 - PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary of
[] the Army, through the Corps of Engineers, to initiate a national program of dam in-
. spection throughout the United States. The New England Division of the Corps of

Engineers has been assigned the responsibility of supervising the inspection of dams
within the New England Region. Louis Berger & Associates, Inc. has been retained by

* I  the New England Division to inspect and report on selected dams in the State of Mass-
achusetts. Authorization and notice to proceed was issued to Louis Berger & Associates,
Inc. under a letter of 28 March 1980 from William E. Hodgson, Jr., Colonel, Corps of

Engineers. Contract No. DACW33-80-C-0043 has been assigned by the Corps of Engineers
for this work.

b. Purpose of Inspection
af

(1) Perform technical inspection and evaluation of non-Federal dams to identify
conditions which threaten the public safety and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to initiate quickly effective dam safety
programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location. Lynde Brook Reservoir Dam is located in Worcester County in the
Town of Leicester in south-central Massachusetts. The reservoir is situated on Lynde
Brook approximately 0.7 miles above Smiths Pond. From this pond issues Kettle Brook,
which joins the Middle Blackstone River at a point about 6.8 miles below the dam. The
dam is shown on U.S.G.S. Quadrangle, Worcester North, Massachusetts, with coordinates
approximately at N 420 15' 07", W 71P 52' 24".

b. Description of Dam and Appurtenances.

(1) Descriotion of Dam. Lynde Brook Reservoir Dam is an earth embankment
about 58 ft. high and about 500 ft. long with a masonry core wall. The elevation

at the top of the core wall is unknown. The dam was constructed in 1376. The
dam has a crest width of about 50 ft. and a downstream slope of about 2 hori-
zontal to I vertical. Both the crest and downstream slope are sodded. The

upstream slope is of random rock riprap.

The left abutment of the dam is a promontory, which appears to be man-made, be-
:ween the dam and a dike located east of the dam. The reservoir rim along the left
abutment is random rock riprap and the crest of the abutment is sodded. A paved
access read to the reservoir outlet facilities below the main dam is located across

-re :rst )f the abutment about 300 ft. from the reservoir rim.

Io
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.4.

Discharge tables and curves for the spillway and for over the top of the darn are
snown on Sheets D-A and D-5, Appendix D. The discharge from the 24 in. dia. low
level cutlet has been neglected.

Flood routines were perfoned for both :he test flood and ?' MF. Results of these
routings are shown on Sheets D-9 thru . D-1, Appendix D, and are summarized as follows:

Routed Maximum Max. Head Routed
Flood Test Flood Res. El. Over Main Test Flood

Magnitude Inflow cfs ft. NGVD Dam ft. Outflow cfs

?MF

(Test Flood) 41,970 823.3 1.0 4,350

h- PMF 2,485 827.9 0.6 2,100

:rom -he above table, it can be seen that the project will not pass the routed

test flood outflow wihcut overtopping the dam bv 1 ft. The project can handle

about 13 Percent of the routed test flood outflow without overtopping the dam.

. Dam Failure Analysis

A breach from overtopping or due to structural failure of either the main dam or
dike is a possibility. For this analysis a breach of each structure was
considered separately as the breach outflows from the structures would initially
follow different water courses. The "rule of thumb" method was used as a guide
in computing the breach outflows.

Dam Failure. A breach width of 38 percent of the dam length was assumed
tor this analysis and a failure height from the bench at the toe of the embankment
to the top of dam was assumed equal to 31 ft. Using these dimensions an outflow
of about 55,000 cfs, which includes about 500 cfs from the spillway, would be
realized. (see Sheets D-12 thru D-13, Appendix 0).

Discharges from the breach would flow down Lynde 3rook, thence to Kettle Brook.
There are no structures in close proximity to Lynde Brook until the brook
reaches State Route 9 about 2,800 ft. below the dam. However, because of the
high breach discharge and small amount of valley storage between the dam and
State Route 9, it is considered that severe flood4ng of commercial establishments
and houses will take place in the vicinity of State Route 9. It is estimated
that the discharge in this vicinity will be about 47,000 cfs and that the structures
will be flooded to depths varying from 1 to 9 ft. About 13 houses and 7 commercial
establishements would be flooded in this area. At this location, the culvert

' passing under State Route 9 is relatively small and it is estimated that State
Route 9 would be overtopped by the spillway discharge alone, but no significant
flooding of structures would probably take place under the spillway full flow
condition. About 600 ft. below State Route 9 Lvnde Brook empties into Smiths
Pond where it is estimated that there will be flooding of at least five homes
and a mill located near the outlet of the pond. The depth of flooding around
the structures in this area is estimated to be between 3 and 7 ft. and that no
flooding cf these structures would occur under the spillway full conditions.

0
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Beyond Smiths Pond the water course is known as Kettle Brock, which follows a
relative> narrow ravine fcr a distance of about 2,400 ft. to another dam which
is part of a 4ill complex. It is estimated that the discharge in the brook at

this point will be about 31,000 cfs, and that the brook will rise about 17 ft.
because of the breach, severly flooding the adjacent fill. An inspection of the

,. waterway opening under Strafford Street, located about 2.1 miles below Lynde

Brook Reservoir Dam, indicated that the capacity of the waterway is adecuate to
convey the spillway full discharge, but inadequate to handle the breach discharge.
The street as well as a mill complex located south of Strafford Street will be
significantl> flooded. James Street, located about 2,000 ft.further downstream,

- will also be flooded and three houses near the brook in this area will probably
sustain damaze. Beyond James Street, the brook empties into Stoneville Pond
where the flood wave should be significant>y reduced.

Dike Failure. For this failure analysis a breach width of 20 oercent of the
dike's length at mid-heiaht was used equal to 130 ft. The height of the breach was
assumed from the toe of the dike to the top of the embankment a distance of about
1; ft. Using these dimensions an outflow of about 11,300 cfs would be realized.
(See Sheets D-21 thru D-25, Appendix D).

Discharges from the breach would flow dcw-n an unnamed water course for a distance

*I of about 7,000 ft. until reaching an underground conduit which has twin barrels
about 2.5 ft. high and 5 ft. The conduit would not be adequate to handle the
breach discharge and it is estimated that about 9,000 cfs would soill across
State Route 9, down over a steep embankment and into a large residential area.
The outflow would then cross Stafford Avenue and return to Kettle Brook to the
same damage reach as described under the dam failure analysis.

About 2,300 ft. below the dike there are about 4 homes in the Cherry Valley
i section of Leicester that would sustain flooding due to the breach. It is

estimated that the depth of flooding in this area would be between 2 and 6 ft.
In the area of State Route 9 and the area beLdeen State Route 9 and Stafford
Avenue, it is estimated that from 50 to 70 homes, 6 commercial establishments,
a school and a church would be flooded to depths ranging between 1 and 9 ft.

In surmmary, in the initial impact areas described above there is considerable
urban development and more than a small number of habitable structures which
would be flooded by a breach of either the dam or dike at Lynde Brook Reservoir.

It is estimated that economic losses due to a breach would be excessive. There

K is also the potential for the loss of more than a few lives. Sheet D-26, Appendix D

shows the area of potential flooding.

0
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SECTION 6 - EVALUATION CF STRUCTURAL STABILITY

5 6.1 Visual Observations

There are no design calculations, as-built drawings or other data which would permit
the preparation of structural stability computations. The dam is now stable and is
in good condition. The only deficiency that should be monitored is the minor seesaze
in two locations at the downstream toe of the dam.

3,

6.2 Design and Construction Data

No nian or calculations of value to a stability assessment are available.

6.3 Post-Construction Changes

There are no records of any post-construction changes made to the dam, dike or spill-
way that are of significance to the stability of the facilitv.

6.4 Seismic Stability "

The darn. is located in Seismic Zone No. 2 and in accordance with recommended Phase I
guidelines, does not warrant seismic analysis.

1'~



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination, Lynde Brook
Reservoir Dam and Dike appear to be in good condition. Structurally, however the
overall rating must be fair due to spillway inadequacy. The deficiencies revealed
indicate that a further investigation should be carried out and that some remedial
work is needed. The major concerns of the overall integrity of the dam are as

follows:

(1) The spillway can only pass 13 percent of the routed test flood outflow.

(2) There is minor seepage at locations along the downstream toe of the dam.

(3) The control of the outlet facilities downstream of the embankment
results in the conduit being under continuous head.

b. Adequacy of Information. The lack of in-depth engineering data did not
allow for a definitive review. Therefore, the adequacy of this dam could not be
assessed from the standpoint of reviewing design and construction data, but is
based primarily on visual inspection, past performance history and sound engineering

judgement.

c. Urgency. The recommendations and remedial measures enumerated below
should be implemented by the owner within one year after receipt of this Phase I
Inspection Report.

7.2 Recommendations63
It is recommended that the owner should retain the services of a registered
professionalegineer experienced in the design of earthdams to make investigations
and studies of the following, and if proved necessary, to design appropriate remedial

works.
(1) Make a detailed hydrologic-hydraulic investigation to access further

-- the potential for overtopping and the adequacy of the spillway.

(2) Make a yearly evaluation of the seepage at the downstream toe of the dam.

(3) Perform a detailed analysis to provide means of positive closure on

upstream end of conduit.

(4) Investigate whether spillwav discharge channel modifications are
required to forestall possible overtopping of the walls.

7.3 Remedial Measures

a. Operating and Maintenance Procedures

(1) Develop a formal surveillance and downstream emergency warning plan,
including rcund-the-clock monitoring during periods of heavy precipitation.

i3



(2) Institute procedures for an annual periodic technical inspection of the
dam and dike and its appurtenant structures, including the minor seepage.

(3) Prepare a copy of the dam outlet ccntrol plan.

7. Alternatives

There appear to be no feasible alternatives to the above reccmendations.

I
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V ISUAL C:NSPFCTic:i:C-:L: _ST
PAKTY R ,.IZAT IN

I
?ROjECT LY-DE BROOK RESEROIR DA1M DATE 4/16/30

CNER: CITY OF .ORCESTER TIME 9:30 a.m.

WUF ITHER Cloudy

W.S. ELEV. 824.0_ U.S. NA DN.S.

INSPECTION PARTY

PAR 7' A, E REPRESENTATIVES OWNER' S REPRESENTATIVES

1. Peter B. Dvson i. Mike Pascal

2. Pasquale E. Corsetti 2. Ed Foisv

3. Roger F. Berry

,A. Carl J. Hoffman

5. William S. Zoino

PROJECT FEATURE INSPECTED BY REMLARKSU
1. Hydrologic Roger F. Berry LBA

2. Hydraulics/Structures Carl J. Hoffman LBA

3 3. Soils & Geology William S. Zoino GZA

4. Ceneral Features Peter By Dvson LBA

5. General Features Pas~uaie E. Corsetti LBA

7.

30. ____ _________,____________

L3A - Louis 3erger & Associates, Inc.
- hlJber.-Zoino 5 .ssociates, in 2 .

I

x-i1



A PERIODIC INSPECTION CHECKLIST

PROJECT LVYDE BROOK RESERVOIR DAM DATE 4/16"so

PROJECT FEATURE EARTH 7..-fANICEN NAME

DISCIPLINE GEOTECHNICAL NAME W. ZOiNO

AREA EVALUATED CONDITIONS

DAM L3ANCENT SOUTH DAM

Crest Elevation 327.5

Current Pool Elevation 824.0

4 - Maximum Impoundment to Date Unknown

Surface Cracks None

Pavement Condition N/A

& Movement or Settlement of Crest None

Lateral Movement None

Vertical Alginment Good

3 Horizontal Alignment Good

Condition at Abutment and at Good

Concrete Structures

Indications of Movement of None

I Structural Items on Slopes

Trespassing on Slopes None

Sloughing or Erosion of Slopes None

or Abutments

Rock Slope Protection - Good condition

Riprap Failures

Unusual Movement or Cracking None

at or near Tces

Unusual Embank"ent or 2 minor seeps less than 0.1 Iapm

Downstream Seepage at toe

Piping or Boils None

Foundation Drainage Features None evident

Toe Drains None eviunt

instrumentation System :;Zne evident

A-2
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PERIODIC INSPECTION CHECKLIST

. PROJECT LYN:DE BROOK RESERVOIR DA ! DATE 4I6/30

PROJECT FE.ATURE EARTH EMBANK !ENT NAME W. ZoinO

DISCIPLINE GEOTECHNICAL NAME

ARF-A EVALUATED CONDITIONS

U DIKE -!BAN'C-!ENT -AST DIKE

Crest Elevation 827.35

Current Pool Elevation 824.0

Maximum impoundment to Date Unknown

Surface Cracks None

Pavement Condition N/A

Movement or Settlement of Crest None

Lateral Movement None

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures

3 Indications of Movement of None
Structural items on Slopes

Trespassing on Slopes None

Sloughing or Erosion of Slopes None

or Abutments

Rock Slop Protection - Small sized 6"- 2", but in good condition.

Riprap Failures

Unusual Movement or Cracking None

at or near -. es

Unusual Embankment or None

Downstream Seepage

Piping or Boils None evident

Foundation Drainage Features .'one evident

Toe Drains None 2vident

Instrumentation System .one evident

A-3



PERIODIC INSPECTION CHECKLIST

?ROJECT Ll- ..E 3ROCK RESER7IrDAM' DATE 4,/16/O

PROJECT FEATRE OUTLET CONTROL STRUCT'R:S NAME

SN ARUCTUAL C. HOFFMAN

AREA EVALUATED CONDITIONS

JUTLET ;GFJKS - CONTROL TOWER CONTROL HOUSE AT CONTROL 7OWLR
TOE OF SO. DAM AT EAST DIKE

* a. Concrete and Structural

General Condition Good Cood

Condition o. Joints Good Good

szoal1ing None None

isible Reinforcing None None

Rustine or Staning of Concrete None None

Any Seepage or Efflorescence None None

Joint Alignment Good Good

Unusual Seepage or Leaks in None evident Unknown

3 Gate Chamber

Cracks None None

Rusting or Corrosion of Steel Minor on gate stems None

b. Mechanical and Electrical N/A N /A

Air Vents

Float Wells

Crane Hoist

Elevator

.. ',;raulic System

Service Gates

mer2encv Gates

-tzn.. Protection System

-- er.-nc ?ower System

"dirinc onxd Lhtinz System i

Gate Ch-amber

i I Ii i i i l l , i'l l l I " " "" "" "



... ..UC INSPFCTI0N C*: CKLIST

P.RolECT LDE BRCk-. RES ER,'R DAM DATE 16,' 1D
So i'L wa

PROJECT FEATILRE NAME

DISCIPLIN;E Structures ,A>f C. Hoffman

AREFA EVALUATED COND ITIONS

OUTLET WORKS - SPILLWAY VE-IR, APPROACH
AND DISCHA-RGE CHANNELS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Approach Channel Paved

b. Weir and Training Walls

General Condition of Concrete Good

Rust or Staining Minor

Snalling None

Any Visible Reinforcing None

Any Seepage or Efflorescence Minor

Drain Holes N/A

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees 'verhanging Channel None

Flor cf Channel Paved

Ot7.er Obstruct ions None

A-3



PERIODIC TNSPE.CTICN CHECKLIST

pRoJ'ECT LYD3ROOK ESRIRDAC!f D AT L. 1/

AR Z VkL UA T ED CONDI1TIONS

Cutleit ',orks - In :a ke Chlar. n taIn d Inrtca ke Strutu re N /A

Duie o:S Tnitan&Conduit N/ A

Cut-Let ': orks - Outlet Str-ucture and Outlet ChannelN/

Jutlet: YOrKS - Se'lE ricdae N/A

.~ ~ ~ ~ ~ A 6 .... ..
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COUNTY OF WORCESTER MASSACHUSETTS
COLTNTY ENGINEER

Inspection of Dams, PReservoir Dams, and Reaervoins.

Inspected by ........ K......................... Date. 4-15-37Da N.252

O w ner... ........ . . . . .............. I..... U.sem.........

M aterial and Type......................................................................................................................

Dam Designed by......................................... Constructed by ............................ Year .........................

SPILLWAY-Length........... Feet. Depth........... Feet

El. top Abutment ................ El. Crest ................... El. Apron ................. El. Streainbed......................

Width top Abutment.............. Width top Crest.............. Width bottom Spillway .....................................

Width Flashboardi carried ........................... Kind Flashboards .................................. .......... ............

El.FlwlnFlownutPie .........C...ea...ou......Pipe ad inSizeou Ppeand....Kind. ..............ou.......P....e

Condio odtion under....................................................................................................

EMBANKMENT-Length overall .......... Feet

Width of Bottom ......................... Upstream Slope ................... ownstream Slope ............................

K ind of Corewail........ ....................................... ....... Riprap ......... ..........................

Miterial in Embankment.................................. .................. Foundation ........... . ..................... ..........

G A. ... ......... ... .. ...... ......... ... .. ... ......... ........ ........L o ...a t ...o n ... ... ...... ..... ... ......... ..... ......... ... ... ..

W HEEL ............. Kind ................................ Size ..... .......... Rated H. P .......................

Tupor ph of Country a eod.............................. R....ad..... below..... Da......................

Numuber of Acres in Pond......................................... Drainage Area in Square Miles...............................

Eatimated Storage 'Million Cubic Feet .................................... ......... . ........ ..................... . ...........



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and R~eservoirs.

Inspected by ~C .A3Q ~Date h vI,1 29 ,Dam No.... 2Z.-25 ......

Tow n ..... - - ,c .c t a r ........................... Location ...... .. .........................................

O w ner..... ............. ..................................... ..... U e ............... ..............................

D at e ig nd y ...................................................................Co sr c e b................ e ...............r....

SPILL WAY
El. top Abutment .............. El. Crest ................ El. Apron ............. El. Streambed ........................

Width top Abutment ....... .. Width top Crest .......... Width bottom Spillway.... ..................................

El. Flowline Cleanout Pipe........................Size and Kind Cleanout Pipe............................................

Condition ........... .. t ~~ ~
action ,tc.to ce -ine 1930.

EMBANKM ENT

Width of Bottom .................. Upstream Slope.. ................ Downstream Slope......................

K in d i l of E b a k mnCo re.. ... .. .. ... .. .. ... .... .. ... .. .. ..... .. ... .. ......Fu n R ip r ...p .. .. .. ... .. .. ... .. .. ... .. .. ... .. .. ..

Coatiaon Emba.....nk ....ment ..............................I............................. ............Fu d to...........................

C ondition........................................................................................ I..........................................

Si E.. .. .......... ........................... I........ OC to .. I.............K d El F o ln .....................................

Size EL.... ....................... K ind ................. S................Ee l w ie............. ........................

L ocation ........ ........ .............................................................................................Av . H a

Evidence of Leaks in Structure............. ........... ..........................................................

Topography of Country below Dam .............................. ............. ....... ... ...........................

Nature of Buildings and Roads below Dam .................................. ..............

Number Acres in Pond .... .... Drainage Area in Square Miles................................ ...

Discharge in Second Feet per S quare Mile ..... ........... I.......... ..

Estimated S,"torage M illion Cubic Feet....... ... ..... ...........
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COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dams, and Reservoirs.

Inspected by.. . - ................ ............. D1.te it3 Dam No.

T ow n.... , r ........ ................................. Location ....... ) ,f ..... M r . a . . 4 . '

Dam .eige by. ......... .........

M a e i l n d T p ..................... ....... ..... ........... .. .. .................................. ... ....
........ ....... ....... ... . . ..... I .. ....... ....................................................... .... ................................... :... ....... .............

D am D esigned by ........................................................ C onstructed P y ........................................ Y ear

SPILLWAY
El. top A butm en .................... E l. C rest ............................ E l. A pron .......................... .Stre am bed ................................

Width top Abutment ....................Width top Crest Width bottom Spillway....................................................

W idth Flashboards carried ........................................ K ind F lashboards ....................................................................................

El. Flow line Cleanout Pipe ........................................Size and K ind C leanout Pipe ............................................................
K ind of F ou n dationi un~der S pillw ay ............................................................................................... .. ........, ......................
CondiotFuiton der. Spliay.......... .. .... .X7 .. V ld . .........

EM BANKMEN T
E l. T op .... .......................... E l. N atural G roun d ................................... W idth T op ....................................................

Width of Bottom ..............Ungtream Slope.............. Downstream Slope ....................................

K in d o f C o re w n a n .. e......................................................................................................... R ip ra p ...................................................

GfA te riS l in E m b ank m e rt .. I............................................... . ................... F oun d ation .........................................................

C o di on . ........................................ . .......... . .....................

W .............. . ..... ............................................................. ...... d. P.... ........................ .................................... ...

a T . . . ... ...... ..... . ... ............................ L o a io n ..................................................................
S i e . .. .. ..i. .... .... .... .. .. ..K i d ... ..... ..n.d.. .... ..... ....E l l w l n .. ..... ... ........ ... .....e.

ConditionL .. ......................................... ................................................................................. ........ ................................................

.. ... ... .... ... .... ... ............................. n d............................................Si e................................ d .... ........................................ ...

L o c a tio n ........................................ ......................................................... A v e . H e a d .. . .. ........... ..... ...:

Evidence of Leaks in Structure ............................................................................... ..............

Recent Repairs and Date .............................................................

T o p o gra p h y of C o u n try b elo w D a n ....... .................. ................ ................ .... ............................ ..........

0 N ature of B uild ings an d R oa ds below D am ........................................................... ................................. ............

Number Acres in Pond....... .............. Drainage Area in Square Miles .........

D ischarge in Second Feet per Square M ile . .. .......................................................

- Estimated- Storage Million Cubic Feet .



* .-. •

. COUNTY OF WORCESTEX -4ASSAHUS-.-
COUNTY ENd* R. -.

oof Dam, Rervf Dama and .er6"VoS.

Inpeted... .. ..... by...... ..
own .... ...... .

[] ..... ...... ..... .. .................................... ..... ..... ................ .............. .... .. ..... ... ... .... .. ..
o wnm D ~er ... . .................. .. .... ...... .. am .. ..................................... ......... .. ... .... ., .,.. . _ -

Loc LfLWI~.y2 . "~A -

M e l b tm jt ............. .......... ... ....... ... .. ..... ...... ............................ . ......................... ... ... ,. . : .

.idt ...................... .......................................... K n F l h b a d .................................................................... ., ......

E a D esine d by ........................................ d K n C...............................t.te. by ......................

SPULWAYr

El. top Abutment, . ..... EL ey ........................... EL Apron......... .. . . .................. Streambe... ... i..

Width top Abutmient ............. Widlth top Crest .......... widt bottom Spillway .......... ~.

W idth Flahboards . arried ........................................ K ind Fla.hboards..................................................... ..........

El. Flowline Cleanout Pipe........................................Size and Kind Cleanout Pipe..............................................................

K ind of Foundation unde Spillw ay ............................................................................... ..........................................................

C o n i t i o t t o . ..... .. . . ........................ ....... ....... ...... ............................. . ....... ......... ..... ...... ..... ....................................

W in d d .. .... ...orew ..... ................................................................................................................. r p ................... .. .............. . . ..... ......
EMBANKMENT
EL T o E..... ... .. ............ . .................................................... W idth T op ......................................... ..... ..

Width o Botto .. ......................Uptream Slope...................................Downstream Slope.............................. ......
K ind of Corewall................................................................................................... R iprap ...... . ...... ... ................

M aterial in Em bankm ent........................ .................................................... F o lDA iA ne ............ .............. ..... . .

Condkio....

..... ... I ......................................................................................................................................................................................

G A T ES.................................................................................................... Location ....... . .. .. .................

Si e ............................ K n.................................................................... Flowline ............................. ................
C o n ditio n ........................................................................................................................................... ..........................

.. ... ..E E .. ... ... .. .... ...... ...... ...... ...... ....... . . . . . . . . . . . . . ... ... ... ....e.. ... ... .............. ..... ...................

E vidence of Leak in Structure ......... . . ..................................................................................................... ...........

........................................................................................... ,................................................... . .... I.. ......... o................ . ... .......

Reeent Repairs and D bte ........ -*tA,.. - ......

........ ....... ....... ....... ....... ..................................................................-............. .. ............................. ..........................

N ature of Buildings and R oads below D am .................................................................................................. .......

N um ber A cres in Pond ............ ......................................... D rainag A rea in Square M iles ..................................................
D ischarge i i Seco n d F eet per Sq uare .NM ile. . .................. ................................... ........ .... .. .......................................... ....

E stim ated S torage M illion C ubic F eet ... .. ................ ....................................... ... .. . ......................................



b WORCESTER CaUNTY ENGII TE"

Inspection of Dams, Reservoir Cams, and Reservoirs

Inspected byLem .E lduk, ,A_ .414A Date. L-- Dam No Z
ao*eael.S.CS e g..... .oe, e*o * * * e ie g C go e.5 CS 0o .. , e. • C • * ** ee* *C SC 0 04

Town .JuSgtIC Location L :.-

OwnerL se

&PILLWAY
El.top Abutment EJCrest l .Apron EI.St.Bed.

,'idth top Abut. Width top Crest Width bottom Sp.way " _

Width flashboards Kind Flashboards.

E1.Flowline Cleanout Pipe Size and Knd Pipe____________ ,

Kind of Foundation under Spillwa_____________"____

• . ...j,~-,,F..- . -, -. .+

EI.Top El.Naturr-l Ground Width Top. _ -- '-

Width of Bottom Upstream Slope Downstream Slope.

i Kind of Corewall Riprap_._ _

Uaterial in Embanzmert Foundation t n
* Condition (..

GA._._ Location

Size Kind El.Flowline ....._-_ ,

Condition

Evidence of Leaks in Structure 6W

Recent Repairs and Late

Number Acres in Pond Dr-.inage Area in Sq.iles

Discharge in Second Feet per Square Mile

Estimated Storage -illion Cubic _

-[- --l : -

. . . . . . . . . . . .) --- - - - - - - - - - - - - - - - - -



.6 COUNTY OF WORCESTR MASSACHUSEITM
MUNTY MGIR -

Inspeeti of Dms, Reservoir IDaw and Raswwim

.....t..by.....'. D at ... f~ .... Da. No. - . .. .
(npe~ by TT. *.~r ... ... . ...... Lo..t.. Da No~,-* .... .....

Town -... ..... .. ... .... I ..... ... .~ .. .... .. . .. .. .... . ............... ......

i U Dam Deigned by .............................Constructed by ................

_ 813LWAY e-
EL tWp Abuton ........... IM Crest ...............EL Apron.... . ............ 

W'xhh top Abutment..... ....... Width top Crest~ ......... Width bottorm SPilIw*YQRC:ESTER-cir "-,",**LiM fsbascare..................... Kind Flahboard& ............ .............

EMBANKMENT

Width of Bottom .... *******'* .... Upstream Slope ..................Downstrean Slope ..................

Kind of Corewafl ....................................................... Riprap ...........................

Co dtin...ter ........................in..................ba..........k..................................................Fo n ain...

...............................................................................................................................

sSi ...........e..................K n K i n d................. ........ L l.Fn .................................

W HEEL........................................... .Ki.............................S e.............ed ..........................

Locatio ................. Knd........... ................. Sie.......................... He a e .P........................

Evidence a(Leaks inStruture. ........................................................... ........................

Recent Repairs and Date ........ .................................................. ..........................................

Topography of Country below Dam............................................ ..............................................

Number Acres in Pond ............ .......................... Drainage Area in Square Miles.........................

EsFtim ated Storage MIflion Cubic Feet . ...... ... ............................... ..................

-~~~T -



TOWN L e tZm. ...... DAM N._ 52

LOCATIONLynd Brook Res. BTREAML eh br,

WORCESTER C13UNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

owaeyWoresteqr Water Dtpt ........ PL Worcester useucnw
iNSPIECTED DY .Perry-ga dy-Marden DATE Nov. __________

TYEVA Eat emb.ston.ay. CONDITION zo

SPILLWAY

none nonePrLABHGOARDS IN PLACE. ........ ...... ....................... REPAIRS ......... _...

CONDITION .. .............. ... ......... ZQ ,od ............ *...*...............___....__............................_

REPAIRS NEEDED .................. o .... ............ ......... . .................. ...l.. ..........................

EMBANKMENT

RECENT REPAIRS ................... 4 0.......................... none........................................

CONDITION .......... .. .............. gpod..........I............................................................................................ .

..E.A...S NEEDED... .... ... ** ........ . . . . . ..** ---- -----.

* ATEB
RECENT REPAIRS ..................-none

C.NDITIO N ............................. ................................................ ............ ... ..... . . .. .

REPAIRSE ... . .............. ......................NE.............E.-DE...........D.......................................................

LEAKS

............. .EI U A. If.n n .... i.....e...
DATE NFdbJ6N1f47



TOWN L. ....... DAN NO.

LOCATI ON. S TREAM..

WORCESTER COUNTY ENGINEERING DEPARTMENT

* WORCESTER, MASSACHUSE17S

DAM INSPECTION REPORT

INSPECTICD By 4. ./f3.. ..

T YPE OF CNITO

SPI LLWAY INLAERCTREIS

REAIRS NEEDE INPA E A-... ..... .......... -ICCTRP I........ .- -

EMBANKMENT

RC NTIO REPAIRS .... .. t .. ....... ...........I................. .............................

GATES

LEAK:SEIU.... \ .
.A... ......... .... . ...... ...........

....... . .. . ...................



:J

r 0,Ip ,-le DAM NO. -2 -

LOCATION . C ' > STREAM __"

WORCESTER COUNT ENG ZNEERITG DEPARTMENT
WORCESTER, MASSACHUSETTS

DAM INS PECTION REPORT

Own e d bny <'4 ~Place Usea

Inspected ty ,__ -__-.-_Date ?-/3 -,FF,

Type of Dam . Condition _.,___,

S PI LLAY

F!>shboards in Flace x. ,. Recent Repairs

L Condition /-/-,- // I/.K 4 e -'.s 7  ,

Repairs Needed '

Re:;ent Repairs

Coidition

Repairs Needed

Rc :ent Repairs

Ccrliitijn

R-3rpairs Needed

"Tow Serious , ,/ ,

DATE: County Envir.ee Z



TOWIN c /c =-- ... DAM NO.IZ.
I-,.

L CTON- STREAM.. _ ____

WORCESTER COUNTY ENGINEERING DEPARTMENT

* WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

. ...... .-..... .. Zak e- . LJW /,

* INSPzCKO By4 -/TZ4/ tY>.,N p ' '" Z ,V . ................... .O . _...... .. _....... __... ... .. ....-. .........b........

'TYPE OF" DAM -- CN II2 __

SPILLWAY

PLAS ROARDE IN PLACE ........ .. RECENT REPAIRS .........................

CU[NOITiO __ __ __N_ _

REPAIRS N EED ED ......... ...........................................................................................

KMBANKMENT

I lR C E.N T R E P A ,IR S ................ (... ' .,........................................................................... .................................................. . .......... . ...

C O N D IT IO N . ................................... ............................................................ ........................................................................

R E P A IR S N E E D E D ......................... ....................................................................................................................................................... ....................

I
SATES

R E ETEC E N T............ 4 & ................................ ................ . ... .......................... . ...

C O N O IT IO N ................ . ......................... .......... . . ......................................... ......................... ................. ............................... .

R E P A IR N E E D ED''o ..................... A lojaw. ....................... ............................................................. ............................ b....................................................................... .
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